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DESCRIPTION 
^^CALIPER FOR A DISC-BRAKE'' 

[0001] FIELD OF THE INVENTION 

[0002] The subject of the present invention is a caliper 
of the fixed type for a disc-brake, 
[0003] BACKGROUND OF THE INVENTION 

[0004] There are knovm fixed caliper disc-brakes in which 
a caliper body comprises two walls arranged on both 
sides of the brake disc and connected to each other by 
means of two or more connecting bridges which straddle 
the disc. Typically, the two walls are joined together 
by connecting screws accommodated inside the connecting 
bridges. The wall of the caliper body facing towards the 
inside of the vehicle comprises two holes to accommodate 
respective attachment screws to attach the caliper body 
to the vehicle suspension so that it is integral in 
rotation and in translation. In both walls of the 
caliper body a seating is made to accommodate a pad 
having a lining of friction material facing towards the 
brake disc and at least one of the walls delimits one or 
more seatings for hydraulic cylinder/piston units 
capable of clamping the pads against the brake disc to 
generate the braking force. 

[0005] During braking, the body of a fixed caliper is 
subjected to a highly complex system of forces. The 
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force of reaction to the axial clamping of the disc 
involves an axial tensile force in the connecting 
bridges, a bending moment in the walls about an axis 
substantially radial relative to the axis of rotation of 
5 the brake disc and a bending moment of reaction in the 
connecting bridges, which is also substantially about an 
axis substantially radial to the axis of rotation of the 
disc . 

[0006] The braking force transmitted by friction from the 
10 brake disc to the pads and from these through the 
caliper body to the vehicle suspension involves further 
torsional and shear loads on the caliper body. The 
result of this, in addition to a large shear force, is a 
further bending moment in the connecting bridges. This 
15 state of three-dimensional loads on the caliper body 
during braking results in substantial deformation and 
distortion of the body* This means that it is necessary 
to oversize both the caliper body itself and the 
suspension at the points at which the caliper is 
20 attached in order to prevent relative axial motion of 
the two attachment points so as to limit the distortion 
of the caliper body. 

[0007] Adequate dimensioning of the caliper means that it 
must be large in size to contain the deformation within 
25 the predefined limits. 
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[0008] While calipers of the floating type, supported so 
that they can slide axial ly and subjected to a simpler 
state of force and deformation, are able to compensate 
for deformation by means of relative motion of the 
5 attachment points along the sliding pins, the tendency 
towards excessive distortion of fixed calipers is 
manifested in overloading of the suspension, a risk of 
the pads becoming jammed or wedged and uneven wear of 
the friction lining of the pads • 

10 [0009] The purpose of the present invention is therefore 
to make available a fixed caliper which can be secured 
axially to a vehicle at two or more points having 
characteristics such as to obviate the disadvantages 
cited with reference to the known technology, 

15 [0010] SUMMARY OF THE INVENTION 

[0011] This purpose is achieved by means of a caliper for 
a disc-brake comprising two side walls at a distance 
from each other which delimit a space to accommodate a 
portion of a brake disc, in which one of said two side 

20 walls comprises means for attaching the caliper to a 
vehicle so that it is integral in rotation and in 
translation and the walls are connected to each other by 
means of a connecting structure which straddles the 
space provided for accommodating the portion of the 

25 brake disc, in which each of said walls delimits at 
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least one seating capable of acconunodating at least one 
pad and in which the caliper comprises thrust means 
capable of forcing the pads against the brake disc to 
clamp it, said thrust means being secured to said walls 
5 in such a way that the walls cJ^sorb the entire clamping 
force and said seatings for the pads being capable of 
securing the pads in such a way that the walls also 
absorb the entire braking moment which can be applied by 
the pads to the brake disc by friction, in which said 

10 connecting structure comprises one or more shells, arc- 
shaped or arranged along an arc, integral with both the 
walls along outer circumferential edges thereof, in 
which the slenderness of each of said one or more 
shells, expressed as the ratio of thickness to 

15 circumferential extension relative to the axis, of 
rotation of the brake disc is less than 17/100. 
[0012] BRIEF DESCRIPTION OF THE FIGURES 

[0013] For a better understanding of the present 
invention, some forms of embodiment are given by way of 
20 non-limiting example with reference to the appended 
drawings, in which: 

[0014] figure 1 is a view in longitudinal section of a 
caliper for a disc-brake according to a first form of 
embodiment of the invention; 
25 [0015] figure 2 is a view in longitudinal section of a 
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caliper for a disc -brake according to a second form of 
embodiment of the invention; 

[0016] figure 3 is a view in perspective of the caliper 
shown in figure 2; 
5 [0017] figure 4 is a view in perspective of a caliper 
according to a further form of embodiment of the 
invention; 

[0018] figure 5 is a view in longitudinal section of a 
caliper according to yet another form of embodiment of 
10 the invention; 

[0019] figure 6 is a view in perspective of a caliper 
according to yet another form of embodiment of the 
invention. 

[0020] DESCRIPTION OF THE PREFERRED EMBODIMENTS 
15 [0021] With reference to the drawings, a fixed caliper for 
a disc-brake is indicated as a whole by the reference 
number 1. The caliper 1 comprises two side walls 2 at a 
distance from each other which delimit a disc space 3 to 
accommodate a portion of a brake disc (not shown) , One 
20 of said side walls 2 comprises means for attaching the 
caliper 1 to a vehicle (not shown) , in particular to the 
suspension of the vehicle, so that it is integral in 
rotation and in translation. 

[0022] For example, these attachment means are embodied as 
25 at least two holes 4 delimited by said side wall 2. The 
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holes 4 are spaced apart from each other and capable of 
accommodating respective attachment screws. 
[0023] The walls 2 are connected to each other by means of 
a connecting structure 5 which straddles the disc space 
5 3 and each of the walls 2 delimits at least one seating 
6 to accommodate a pad 7 . 

[0024] The caliper 1 also comprises thrust means, for 
example one or more hydraulic cylinder/piston units 8, 
located in seatings 9 made in the side walls 2 and 
10 capable of forcing the pads 7 against the brake disc 
(not shown) to clamp it • 

[0025] The thrust means, in particular the hydraulic 
cylinder /piston units 8 or, alternatively, linear 
motors, are secured to the side walls 2 in such a way 

15 that the latter absorb the entire clamping force and the 
above-mentioned seatings 6 for the pads 7 are arranged 
to secure the pads 7 in such a way that the side walls 2 
also absorb the entire braking force or tangential force 
transmitted by the pads 7 to the brake disc by friction. 

20 [0026] The above-mentioned connecting structure 5 
comprises one or more shells 10, 11 in the form of an 
arc or arranged along an arc, rigidly connected to and 
preferably in one piece with both the side walls 2 along 
outer circumferential edges 12 thereof, in which the 

25 slenderness of said one or more shells 10, 11, expressed 



7 

as the ratio of thickness to circximf erential extension 
relative to the axis of rotation of the brake disc is 
less than 17/100. 

[0027] In the present description of the forms of 
5 embodiment of the invention, the terms 

"circumferential", "axial" and "radial" used to indicate 
direction and position are relative to the axis of 
rotation of the brake disc. This axis of rotation is 
aligned transversely, generally in a manner 
10 substantially perpendicular relative to the planes in 
which the side walls 2 lie. 

[0028] According to one form of embodiment, the shells 10, 
11 delimit one or more through openings 13, 14. In order 
to obtain high rigidity for the shell -type connecting 

15 structure 5, 10, 11, it is advantageous and important to 
limit the total area of opening of said through openings 
13, 14 to a value of less than 40% of the total area of 
the connecting structure 5, that is to say of the area 
of said one or more shells 10, 11 including that of the 

20 through openings 13, 14. 

[0029] Preferably, said total area of opening of the 
through openings 13, 14 is between 10% and 30%, still 
more preferably between 15% and 25% of the total area of 
the one or more shells 10, 11 including that of the 

25 through openings 13, 14. 
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[0030] The slenderness of the entire connecting structure 
5, formed by said one or more shells 10, 11, including 
the through openings 13, 14, expressed as the ratio of 
thickness to circumferential extension relative to the 
5 axis of rotation of the brake disc is advantageously 
between 2/100 and 4/100, preferably approximately 3/105. 
[0031] According to an advantageous form of embodiment, 
the slenderness of the shells 11, expressed as the ratio 
of thickness to extension of the shells 10, 11 between 
10 said through openings 13 in a circumferential direction 
relative to the axis of rotation of the brake disc is 
between 5/100 and 17/100, preferably approximately 
10/100. 

[0032] According to a preferred form of embodiment, the 
15 connecting structure 5, 10, 11 in the form of a shell 
extends substantially along an arc of circle having a 
radius of 180 mm to 270 mm, preferably from 190 mm to 
210 mm, in which the average thickness of the shell or 
shells is less than 20 mm, advantageously between 5 mm 
20 and 15 mm, still more advantageously approximately 12 
mm • 

[0033] The connecting structure 5 provides particularly 
high rigidity in the case where, in combination with the 
slenderness and extension characteristics of the 
25 individual shells 10, 11 described above, said shell- 
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type connecting structure 5 extends along an arc of 
circle of between 90^ and 180<>, preferably between 100*> 
and 130<>, still more preferably approximately 125**. 
[0034] According to one form of embodiment, the side walls 
5 2 have a curved shape, concave viewed from the disc 
space 3 , in such a way that the distance between the end 
portions of the two walls 2 is less than the distance 
between the central portions of the two walls 2 . 
Consequently the axial extension of the connecting 

10 structure 5 at said end portions is less than the axial 
extension of the connecting structure 5 at the central 
area of the walls 2. In this case, the slenderness of 
the one or more shells 11 in the central area or the 
area of the seatings 6 for the pads 7, expressed as the 

15 ratio of thickness to axial extension relative to the 
axis of rotation of the brake disc is between 3/35 and 
10/35, preferably between 5/35 and 7/35 while the 
slenderness of the shells 10 in the areas of the walls 2 
outside the seatings 6 for the pads 7, expressed as the 

20 ratio of thickness to axial extension relative to the 
axis of rotation of the brake disc is between 2/7 and 
5/7, preferably 3/7. 

[0035] Advantageously, the thickness of the shell/shells 
10, 11 is substantially constant along the entire 
25 circumferential extension of the connecting structure 5 
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and preferably, said thickness of the shell/shells 10, 
11 is substantially constant along the entire axial 
extension of the connecting structure 5. 

[0036] The connecting structure 5 or the shells 10, 11 are 
5 advantageously formed in one piece with said side walls 
2, for example by casting. 

[0037] According to yet another form of embodiment, the 
connecting structure 5 comprises a single shell 10 which 
delimits at least one, preferably three through openings 
10 13, 14, substantially circular, equidistant from each 
other in a circumferential direction relative to the 
axis of rotation of the disc and arranged halfway 
between the two side walls 2 . 

[0038] Advantageously, these three through openings 13, 14 
15 are arranged in the area of the caliper 1 in which the 
seatings 6 for the pads 7 are also located. 
[0039] According to the form of embodiment given in 
figures 1 to 3, the connecting structure 5 comprises: 
[0040] - two outer shells 10 arranged at the two opposite 
20 ends 15, 15' of the caliper 1, viewed in a 
circumferential direction of the brake disc, which 
connect respective ends of the side walls 2; 
[0041] - a central shell 11, arranged approximately 
halfway between said outer shells 10, which connects the 
25 side walls 2 in the area of the seatings 6 for the pads 
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7 in which the connecting structure 5 delimits, between 
said central shell 11 and each of said side shells 10 a 
through opening 13 having a circumferential extension 
less than the circumferential extension of the adjacent 
5 shells 10, 11. 

[0042] Advantageously, the circumferential extension of 
each of said through openings 13 is less than or equal 
to half the circumferential extension of each of the 
adjacent shells 10, 11. 
10 [0043] Pref ercQ^ly, these through openings 13 are 
substantially rectangular with the edges and corners 
chamfered or rounded. 

[0044] According to one form of embodiment, the thickness 
of the central shell is less than the thickness of the 

15 outer shells. 

[0045] According to a further development of the form of 
embodiment cited above, the central shell 11 delimits a 
further through opening 14 arranged approximately at the 
centre of said central shell 11. The circumferential 

20 extension of the further through opening 14 is less than 
that of each of the remaining portions of the central 
shell 11. 

[0046] The above through openings 13, 14 are suitable for 
providing cooling of the brake disc and also for 
25 routeing data transmission cables, for example for a 
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device to indicate pad wear, not shown in the drawings, 
[0047] The connecting structure 5 is therefore a shell 
structure or in other words a structure with a 
sufficiently thin wall and a sufficiently large surface 
5 extension to transmit between the side walls 2 both the 
force of reaction to the axial thrust of the thrust 
means (hydraulic pistons 8) and the actual braking force 
as a shell or shear wall structural system instead of 
transmitting these forces as a frame system with rigid 
10 nodes and beams as is the practice in solutions using 
known technology. 

[0048] Despite the relative thinness or slenderness of the 
shells 10, 11, it is possible and advantageous to make, 
preferably on the radially outer side of one of said 
15 shells 10, 11, a groove 16 capable of accommodating a 
pipe (not shown in the drawings) for fluid to pass 
between the hydraulic cylinders 8 arranged in the two 
side walls 2. 

[0049] According to the forms of embodiment shown in 
20 figures 2, 3 and 4, both the outer shells 10 have such a 
groove 16 to accommodate respective pipes for fluid to 
pass through. 

[0050] In order to obtain still higher resistance to 
distortion of the caliper 1, the circumferential 
25 extension of at least one of said shells 10, 11 is at 
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least double that of its axial extension relative to the 
cixis of rotation of the disc. 

[0051] It is also advantageous to produce the shells 10, 
11 in such a way that they have a double curvature, 
5 concave viewed from the disc space 3, which on the one 
hand forms an arc which straddles the disc space 3 
transversely to the plane in which the brake disc lies 
and, on the other an arc which lies precisely in said 
plane of the brake disc. 

10 [0052] According to one form of embodiment, each of the 
two side walls 2 of the caliper 1 delimits three 
seatings 9 for hydraulic cylinder/piston units 8, in 
which said three seatings 9 are arranged on different 
circumferences relative to the axis of rotation of the 

15 brake disc. In particular, the three seatings 9 are 
arranged on circumferences with radiuses decreasing in 
the direction of movement of the disc corresponding to 
forward travel of the vehicle, indicated by the arrow F 
in figure 5 . 

20 [0053] The caliper 1 according to the present invention 
has high resistance to deformation due to 
superimposition of the force of reaction to the axial 
clamping of the brake disc and the braking force since, 
because of the formation of the arc -shaped shell 

25 connecting structure with the characteristics specified 
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above, it is subjected to a state of shear loading 
favourable to stiffening the entire caliper. 
[0054] In addition to the high rigidity, the shell type 
connecting structure allows the weight and size of the 
5 caliper to be reduced for a given brake disc diameter. 
Consequently, a caliper is obtained which is 
sufficiently rigid and smaller in size radially, 
allowing larger diameter discs to be used. 
[0055] Clearly, a person skilled in the art, for the 

10 purpose of meeting incidental and specific requirements, 
will be able to make further changes and produce further 
variants to the caliper according to the present 
invention, without thereby departing from the scope of 
protection of the invention as defined in the following 

15 claims. 



